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Zimbabweans access and 
contribute content through 
an interactive voice service
A project in India 
introduces rural farmers to 
a voice-controlled web
A research project develops 
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E ven though internet and mobile phone networks continue to spread 
rapidly throughout the world, it will 
still take many years before the most 
remote areas are connected, even in 
developed countries with high 
coverage. However, small, portable 
computers and other mobile devices are 
becoming steadily more affordable, 
while developments in wireless 
technology make it is easier and 
cheaper to set up small local networks. 
This combination of factors ensures 
that rural communities can also benefit 
from a wide range of information 
services. 
Perhaps the biggest advantage of the 
increased availability of low-cost laptop 
computers, often called netbooks, is that 
it provides better opportunities for 
people living in rural areas to create 
their own content, and to develop 
information that is useful to others in 
their community and further afield. The 
ability to contribute knowledge was a 
critical demand from the farmers 
involved in the Village e-Science for 
Life (VeSeL) project in Kenya.
The VeSeL team, made up of a group 
of researchers from the UK and Kenya, 
worked with two communities in 
Kenya to discover which types of ICT 
equipment the villagers could use to 
improve agriculture and literacy. After 
testing a wide variety of devices, the 
research team used the results to 
develop a Mobile Resource Kit, made 
up of an Apple MacBook computer, 
digital cameras, mp3 recorders and 
handheld sensors to sample soil and 
atmospheric conditions. The computer 
is powered by a solar panel and 
connected to the internet via the 
mobile phone network.
Farmers in both communities now 
use the equipment to record crop data, 
along with photographs and, if 
necessary, audio notes using the mp3 
recorder. They can now store the 
details on the computer to have a 
better overview of the factors affecting 
their crops. 
The farmers can also browse 
information pre-installed on the hard 
drive of the computer to learn growing 
techniques, learn how to combat 
disease, and research new crops. 
Agricultural extension officers working 
in other communities in Kenya use the 
same database, called Infonet-Biovision. 
Working with the Swiss company 
Avallain, they have the information 
stored on the XO computer developed 
by the One Laptop per Child project.
Wider access
In Zimbabwe, the Kubatana Trust make 
use of the fact that the telephone 
allows two-way communication. They 
developed Freedom Fone, which uses 
interactive voice response (IVR) 
technology. Anyone can call the 
service to leave an audio message, to 
listen to messages from others, or listen 
to the information provided by 
Kubatana. At the moment, less than six 
months after the service was launched, 
Freedom Fone provides news, job 
opportunities and events details.
Kubatana chose to develop a voice 
system as it reaches people who cannot 
access their other information outlets: 
the website, blogs, email newsletters 
and SMS services. The main advantage 
of an audio system is that it can be 
used by people with poor eyesight or 
limited reading skills. Illiterate people 
can also easily contribute to such a 
system.
The opportunity for anyone to access 
and contribute content, regardless of 
their abilities and education, is 
essential to the continued development 
of information services. The World 
Wide Web Foundation (W3F) was set 
up in September 2008 by Sir Tim 
Berners-Lee, inventor of the web, to 
look at how people can develop 
content on the web that will be useful 
to their community and others in 
similar circumstances.
W3F believe that existing technology 
is able to provide people with the 
opportunity to create and access the 
content most relevant to their needs. 
The organization is currently 
conducting research to identify the 
most appropriate and promising 
technologies that will bring the web to 
even more people. And while 
connectivity will remain a problem for 
a long time to come, rapid 
developments in low-cost portable 
devices will give rural communities the 
chance to develop and use information 
services. ■
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W hen Tim Berners-Lee invented the world wide web in 1989, he 
was the first and only user. Now, just 
20 years later, there are almost 1.5 
billion users. That is an incredible rate 
of growth. But it also means that more 
than 75% of the global population 
remains unconnected, most of whom 
live in developing countries and 
survive on very low incomes. 
Berners-Lee quickly realized that the 
web would become an important 
resource, and so, in 1994, he founded 
the World Wide Web Consortium 
(W3C). As well as developing 
international standards for internet 
technologies, another core task of the 
W3C is to work towards universal web 
access; to make the web a medium of 
communication available to everyone. 
It will, of course, take time for the 
web to reach 100% of the planet’s 
population, but it is possible to bring 
the web to more people in a relatively 
short space of time. In Africa, for 
example, only about 5% of the 
population has web access, but nearly 
impacts socio-economic development, 
not connectivity alone. 
In September 2008, Sir Tim Berners-
Lee, with funding from the John S. and 
James L. Knight Foundation, launched 
the World Wide Web Foundation to 
focus specifically on content, to look at 
how we can help people develop their 
own information sources that will be 
useful to their community, their region 
and their country. Almost all the 
content on the web has been developed 
in the US, Europe, Japan and other 
industrialized nations. There is a lot of 
content on the web but very little of it 
is relevant to people living in the rural 
areas of developing countries. The most 
useful information comes from local 
people since they are generally the 
ones who know exactly what kind of 
information or resources will impact 
their communities and lives. 
We therefore need to improve skills in 
web technologies, develop communities 
and create the conditions for the viral 
growth of expertise. This will show 
people how to create voice applications 
and mobile web content that is useful to 
them and which encourages their local 
community to join the web community. 
More people have to be able to use, 
author and develop content on the web. 
To achieve this, we need to understand 
what kind of tools people without 
programming skills can use to create 
content. The technology already exists 
to do that, and to deliver the web to 
mobile phones. 
The Web Foundation is now looking 
at ways to help people to select the 
most appropriate technology to create 
usable and useful web content. We 
want to identify a range of available 
technologies, and the most promising 
directions to explore in the future to 
give people the opportunity to develop 
their own mobile web content.
Connectivity is, of course, still an 
issue for many people in rural areas, and 
we still have to focus on connectivity, to 
lower costs and increase bandwidth so 
that people can access videos, audio 
clips and photos from their phones. But, 
in my opinion, connectivity is only part 
of the solution to inviting people in the 
developing world to join the world wide 
web. Four billion people worldwide are 
already connected; they just need the 
means to create their own, locally 
developed, content and to have better 
access to the information on the web. 
We have to make use of the tools that 
are available now, to provide more 
services and empower more people with 
access to the web. ■
Stéphane Boyera (boyera@w3.org) works 
with the World Wide Web Consortium 
(www.w3.org) and is program manager 
with the World Wide Web Foundation 
(www.webfoundation.org)
30% have a mobile phone. If we make 
the web available to everyone who 
already has a mobile phone, we would 
rapidly increase the number of people 
who have access to the web. If, then, 
we consider that there are more than 
four billion mobile phones worldwide, 
then we could double or triple the 
number of people benefiting from web 
access.
The combination of mobile phones 
and web technology has the strength to 
provide greater access to ICTs in 
general. SMS is the dominant 
technology for communication in many 
area parts of ACP countries, but SMS 
requires some level of literacy and not 
all languages are supported by the 
technology. There are many barriers to 
overcome before more people can access 
the web. We need further advancement 
to make web content available to people 
with limited reading skills, and the 
development of technology that can 
translate content into languages that are 
currently not supported on the web. But, 
there are ways we can start to provide 
more useable web content for people in 
ACP countries.
Using a web browser on a mobile 
phone is, of course, one way of 
accessing the web from a mobile 
phone, but the costs of the devices and 
connectivity make it prohibitive for 
many people in developing countries. 
Content developers need to make more 
use of technologies, like voice 
applications or text delivery systems 
that support more languages, to better 
meet the needs of a wider audience. 
Specific knowledge
Many major international 
organizations, such as the International 
Telecommunication Union (ITU) or the 
World Bank, make the correct 
assumption that the availability of the 
internet, adequate bandwidth and other 
infrastructural considerations, leads to 
economic development. I agree with 
that to some extent, but providing 
internet connectivity to the developing 
world does not immediately translate 
into economic or social development. 
There is a critical gap between internet 
access and access to usable and useful 
web content. It is access to, and the 
ability to make use of, information on 
health, education and agriculture that 
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W e went there with no preconceptions at all, with no 
particular technologies in mind. We 
wanted to find out exactly what 
technologies would help farmers and 
schools.’ Kevin Walker is a researcher 
with the London Knowledge Lab, 
working on the Village e-Science for 
Life (VeSeL) project. A diverse group of 
scientists from the UK and the 
University of Nairobi make up the 
project team, along with sensor 
network experts, communications 
specialists and ethnographers.
The VeSeL researchers wanted to 
look at how rural communities in sub-
Saharan Africa could use information 
and communication technologies (ICTs) 
to improve agriculture and increase 
literacy levels. The project, which 
started in 2006, is initially working 
with two communities in Kenya to 
identify which technologies are best 
suited to the villagers’ needs.
The team deliberately chose two very 
different locations for the pilot phase 
of this project. Kiangwachi is located in 
the central highland area of the 
country, near Mount Kenya, where the 
land is generally fertile and receives 
regular rainfall. There are large, well-
watered fields of maize, beans, wheat 
and vegetables, and the soil is rich, 
dark red-brown and moist. 
Kambu, on the other hand, is in the 
south of the country, halfway between 
Nairobi and Mombasa. The area faces 
severe challenges, including drought 
and environmental degradation. As a 
result, the area around Kambu 
regularly suffers from famine and is 
one of the poorest parts of Kenya.
‘In the two villages, very few people 
used SMS,’ explains Walker. ‘Those who 
had phones mostly used voice, due to 
literacy problems. People didn’t access 
the internet on their phones, mostly 
because the phones were older and 
didn’t support the technology, but even 
if they could, the connection charges 
are too expensive. The charges would 
have to come down before more people 
start using the internet on their phone.’ 
Participatory approach
VeSeL tried out a variety of mobile 
devices in both communities, including 
digital cameras, mp3 players, desktop 
computers and Apple Macintosh 
laptops. With detailed feedback from 
both villages, the team came up with a 
Mobile Resource Kit containing the 
equipment that the communities felt 
most comfortable with, and which 
would be the most useful. 
‘We anticipated that a mobile system 
would be preferable,’ says Walker, ‘as it 
could be taken from village to village, 
or farm to farm, and in areas where 
there was poor reception from the 
mobile network, it could be moved to a 
place with a better signal. One 
interesting result of the research was 
that the Apple MacBook was popular 
with people who hadn’t used a 
computer before, as they found its 
interface much easier to use than other 
operating systems.’
The Apple MacBook is the main 
feature of the Mobile Resource Kit, 
along with a modem that plugs into 
the computer’s USB port and connects 
to the internet via a mobile phone 
network. The power supply comes from 
a portable solar panel. From the very 
first discussion with the project team, 
the farmers made it clear that they 
wanted a two-way information 
exchange system. They wanted 
information about markets, crops and 
pests, and they wanted to contribute 
content to publicize their products and 
their work. ‘We set up blogs and 
websites using, where possible, free 
and open source tools and trained them 
how to use these applications along 
with the equipment. They could then 
take pictures and post them on the 
internet and add text.’
The team provided one kit to each 
primary school and farmers’ group in 
both villages, on the assumption that 
the people would share use of the 
laptop. However, they quickly ran into 
some ownership issues, where one 
person would take the laptop home and 
keep it for a long time.
‘One school was very interested in 
the system,’ explains Walker. ‘And we 
saw that it only takes one or two 
people to be really enthusiastic to 
motivate and engage the others. For 
this idea to work, of providing one 
laptop for a group of people to use, 
then there needs to be one main person 
to champion the technology and who 
is also prepared to train others. It 
doesn’t work if one person 
monopolizes the equipment and doesn’t 
let anyone else use it.’ 
Currently, computer science and 
agricultural students from the 
University of Nairobi visit the 
communities to train a few people 
there. They, in turn, will go on to train 
others in the community. Computing 
skills would, in theory, continually 
develop among villagers, but there 
would have to be a plan to ensure that 
the communities could cover the 
ongoing maintenance and connection 
costs in the long term.
‘We thought about sustainability 
from the start,’ says Walker. ‘We 
thought about how the project could 
continue after the initial period of 
support ends. We didn’t want to be 
another project that just flies in and 
drops some computers, which are left 
untouched after the project ends. 
However, we hadn’t decided on specific 
business models, but that was one of 
the first issues that arose when we 
spoke to the farmers. They wanted to 
The mobile resource kit
the Village e-science for Life project is working with two rural communities in Kenya to 
test a variety of mobile devices for delivering and recording agricultural information. 
the research led to the development of the Mobile Resource Kit. 
Feature
Kevin Walker (k.walker@ioe.ac.uk) is a research officer at the 
London Knowledge Lab (www.lkl.ac.uk)
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know which crops they could grow to 
make the most money and find the best 
markets for their products. The 
increased income would help pay for 
the running costs of the system. Others 
suggested they could use the solar 
panels to recharge mobile phones, or 
charge individuals to access the 
internet and use the computer as a 
small, portable internet café.’ 
Adapting properties
For many farmers, the VeSeL project 
was the first time they had used the 
internet and so they had to learn how 
to browse the web, what search terms 
to use, and how to end up with the 
most reliable information. In an effort 
to help keep the internet connection 
costs to a minimum, the team decided 
to work with Infonet-Biovision, an 
organization that had completed a 
database of agricultural information 
especially aimed at developing 
countries [see page 7 for more details]. 
Through a series of usability studies, 
they came up with an information 
system that was mostly pictures, so 
users could browse through the 
photographs and find the crops they 
are interested in, or identify the 
diseases that are causing problems. 
With this database loaded on to the 
hard drive of the laptops, the farmers 
could browse the information without 
having to connect to the internet. 
‘We also tested iPods that we loaded 
with agricultural information, such as 
pest and crop disease details,’ explains 
Walker. ‘The farmers use the scrolling 
wheel on the device to flip through a 
set of pictures. When they find one of 
interest, they can then select either 
audio or text information. This exploits 
a feature of the iPod which was 
developed to hold album photos, lyrics 
and music. This system was very 
popular with farmers and extension 
officers. Sometimes, the equipment that 
arrives in communities is so fragile 
that many people are afraid to use it in 
case it gets broken, but that wasn’t the 
case here. This device is very portable 
and robust; it was simple to use and 
carry around and can also be charged, 
with power and data updates, from the 
laptop.’
The project team then started 
looking at other ways they could use 
the technology to improve crop 
production. ‘It’s easy to see if 
something is affecting your crop if 
there are spots on the leaves,’ explains 
Walker, ‘but other important factors 
are not so easy to visualize. There 
were also no records of the types of 
crops grown, where or when, what 
was sold and to whom, when there 
was a dry spell or when there was 
heavy rain. 
Some older people had recorded 
data on paper, but long-term record 
keeping would really help the farmers 
to plan future crops. It would be 
useful for the farmers if they could 
measure certain conditions over time. 
We decided to try out a sensor 
network that would help record, for 
example, soil moisture, as the ground 
can look wet on top but could be dry 
underneath, or vice versa.’
They started by using small wireless 
sensor nodes with a small solar panel 
connected to them to provide power. 
The sensors can store data until an 
internet connection becomes available. 
The data are then transferred to the 
laptop. The project also tested handheld 
sensors, where the farmers have to 
physically go to the location, as they 
often do anyway, to take a reading. 
They were able to measure the 
conditions surrounding the plant – the 
amount of sunlight and moisture, for 
example – and then download the data 
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agricultural producers throughout the 
world routinely use sensors in very 
large networks to track production 
conditions. The project simply 
developed the same system on a small 
scale. And, so far, the handheld sensors 
seem to be the most useful.’
Making connections
After the success in Kenya, VeSeL is 
now looking to introduce their system 
in other countries. ‘We’re looking to 
test the kit in South Africa next. I 
expect that we’d be able to use the 
same technologies there too, since 
laptops, digital cameras and soil 
sensors could be useful anywhere, but 
it remains to be seen if different 
locations require very different 
technology. We would still go through 
the same test process, with no 
preconceptions, and just listen to what 
people are doing, what they would like 
to do and how they think the 
technology could help them. Together 
with the community we could design a 
system that’s ready-made for each 
location, probably requiring only 
minor adaptations.’
As more communities start using the 
technology, it would be possible to link 
all the farmers into a grassroots 
network for small producers. Farmers 
could post questions to the group to 
ask others about their experience with 
Related 
resources
particular soil types, harvesting and 
propagation techniques, or ask advice 
on which fertilizers to use. Making 
connections to other people working in 
similar situations has been beneficial to 
the VeSeL project team too, offering 
opportunities for future collaboration.
‘We have been contacted by lots of 
organizations after they heard about 
our work,’ says Walker. ‘It could be 
interesting, for example, to work with 
an international aid organization to 
test the Mobile Resource Kit in multiple 
locations, where they have support 
from local offices. Another way would 
be to go through government 
departments and have agricultural 
extension workers using the kit. They 
could ride out to remote villages on a 
motor bike, as many already do, with 
the kit and be able to access and 
publicize information instantly, 
depending on the needs of that 
particular community. They could also 
train people how to use the technology.’
The training aspect is very important 
for the VeSeL team. Since technology 
develops and changes rapidly, 
familiarity with a variety of ICTs will 
help communities adapt future 
technological advances to suit their 
specific situation. ‘If more people can 
learn basic computer skills,’ says 
Walker, ‘and have an idea of how to 
use the internet, then those skills will 
still be useful as new technologies 
become available. Whether it’s the next 
generation of web access phone, mini 
laptop or desktop computer, the 
farmers can apply even basic 
knowledge to improve their crops and 
add to the economic development of 
their communities.’ ■
‘The farmers are very good at what 
they do,’ says Walker. ‘They use 
techniques that work well in their local 
environment. We’re trying to augment 
those methods with the technology, to 
work with those methods they’re 
already using. We tried the sensor 
network and saw that it wasn’t really 
adapted to what they were doing, but 
that the handheld sensors were more 
useful.’
Since the farmers collect the data 
themselves from each location, they 
can also take photographs, make notes, 
or record observations by speaking into 
an mp3 recorder. All of this 
information can be matched later to 
the sensor data, to give the farmers a 
better overview of the changing 
conditions and how they affect their 
crops. The next step from that would 
be automatic watering systems, so that 
the sensors are not only reading 
information but, based on the amount 
of water in the soil, the computer can 
use the information the sensors send to 
work out how much extra water the 
crop needs.
 ‘The farmers now know the exact 
moisture content of the soil,’ adds 
Walker. ‘You can stick your finger in 
the ground to test how dry or wet it is, 
but the sensors give a more precise 
reading and at a deeper, root level. Of 












As more communities start using the technology,  
it would be possible to link all the farmers into a 
grassroots network for small producers
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Infonet-Biovision is an online database and CD-ROM designed by scientists 
and local experts to provide practical 
information for farmers in developing 
countries. One of the partner 
organizations, the Swiss company 
Avallain, was also interested in using 
small, low-cost laptop computers to 
deliver the same information to people 
without internet access. 
The company usually builds 
e-learning websites and information 
systems for educational publishers, and 
had already experimented with using 
the XO computer developed by the One 
Laptop per Child (OLPC) organization. 
They installed educational websites and 
databases on to 11 OLPC machines for 
use in a school in Nairobi. The children 
could access all the material directly 
from the hard drive of the computer 
without having to connect to the 
internet. The team saw that they could 
set up a similar method to deliver 
information to rural farmers. 
Avallain researched a range of 
available computers, but decided that 
the XO laptop suited their needs 
perfectly. ‘It is a very rugged little 
computer,’ says Ignatz Heinz, Avallain’s 
managing director. ‘You can drop it, 
leave it outside in the dust, and even 
the rain, and it will still function. 
Another feature of the XO is that the 
screen was specifically developed to be 
readable in strong sunlight; useful for 
farmers and extension workers who are 
often outdoors. But its low power 
consumption is probably the biggest 
advantage. The team managed to find 
a small, affordable, solar-charged 
battery kit that is capable of powering 
the computer for two days.
‘The XO only needs a relatively 
small solar panel,’ says Heinz, ‘and this 
battery pack can be carried in a small 
metal case, and is also very rugged. It’s 
about the same size as the laptop and 
has a 15 watt panel which works even 
on cloudy days, so there is never any 
need to connect to mains electricity to 
charge the computer.’
But while the hardware of the XO 
was suitable, Avallain found it difficult 
to work with an operating system that 
was originally developed for the OLPC 
project. ‘It was a new operating 
system,’ explains Heinz, ‘and we were 
not familiar with it. But we have now 
installed a Linux operating system 
called Ubuntu, which is well-known, so 
it was easier for us to develop software 
for that.’
Covering costs
The company now works with three 
organizations in Kenya to test the 
system, which they call the Farmer Info 
Station. Avallain also set up a company 
in Nairobi to provide local support to 
the 14 agricultural extension workers 
who now use the info stations. The 
equipment is small enough to be carried 
on a public bus or even on the back of a 
bicycle. And it comes with a USB stick 
to connect to the internet via the mobile 
phone network.
‘Kenya has relatively good coverage 
from the mobile phone networks,’ says 
Heinz, ‘so connectivity was not a major 
problem, but the cost was. A 
connection allowing one gigabyte of 
downloaded data per month costs the 
equivalent of half a teacher’s salary, 
which is too much for the project to 
continue paying in the long term. 
However, there was a package costing 
Carrying data to the field
250 Kenyan shilling (US$ 2.50) per 
month, with a download limit of 40 
megabytes. This amount of bandwidth 
would be enough for our purposes, as 
long as we carefully manage the 
amount of data being downloaded. But 
with Infonet already installed on the 
computer, an internet connection is 
rarely necessary, and any updates to 
the database over the internet are 
covered in that monthly fee.’
In total, the whole system costs 
around US$ 380. This includes the XO 
computer, the solar panel recharge 
system, the USB stick from the mobile 
phone network provider to connect to 
the internet, and a 4 GB memory card, 
which carries the Ubuntu operating 
system. Having the operating system 
on a separate memory card makes it 
easier to repair and update the system 
and also, if the computer crashes for 
any reason, only that card needs to be 
replaced, rather than the chip inside.
One of the main partners testing the 
info station is The Organic Farmer 
(TOF) magazine. As well as providing 
information, TOF’s extension workers 
also supply organic fertilizer and 
pesticide products to organic farmers. 
The profits from the sale of agricultural 
inputs could provide one way of 
providing an increased income which 
could pay for more info stations in the 
long term. The agrovet shops that also 
provide these products could have the 
system installed on their premises, 
where farmers could pay to browse the 
databases or connect to the internet. 
But interest is already so high that 
Avallain expects to have more than 40 
info stations operating in Kenya by the 
middle of 2010. ■
extension workers in Kenya travel with the Farmer info station to bring agricultural 
information to rural farmers.
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In almost all developing countries, internet penetration is much lower 
than that of the mobile phone. At the 
same time, the rate of increase of mobile 
phone penetration far exceeds that of 
the internet. In many cases, the lack of 
literacy is a further impediment to the 
proliferation of the internet. The IBM 
India Research Laboratory is now trying 
to make use of the growth of mobile 
telephony to overcome the problems of 
literacy and internet connectivity. We 
are working to create a world wide 
network of VoiceSites linked together to 
make the Spoken Web. 
The Spoken Web does not require a 
computer, an internet connection, or 
the ability to read and write to access 
information. All that is needed is a 
telephone. People can browse by 
talking, and go from one VoiceSite to 
another using keywords, or VoiLinks. 
Users can conduct transactions using 
their voice over the phone, save their 
favourite sites as bookmarks, and 
navigate with ‘back buttons’, by 
saying, for example, ‘go to the previous 
VoiceSite’. 
The project team developed a system, 
called VoiGen, to simplify the process 
of creating voice-based applications. 
The system differs from more 
traditional interactive voice response 
(IVR) technology in that it allows users 
to build their own VoiceSites. A 
VoiceSite consists of voice pages 
(VoiceXML files) and can be identified 
by phone numbers playing the role of 
Farmers’ voices on the Spoken Web
A network of voice recordings, accessible from any telephone, provides information to farmers in 
india. Villagers can add their own Voicesites to promote their business.
web addresses. Users can, of course, 
edit their sites via the telephone, but it 
is also possible to add and amend the 
site content of more complex 
VoiceSites.
To bring this service to rural parts of 
India, we have introduced information 
kiosks, called VoiKiosks, to two villages 
as part of a pilot project to test the 
technology. The VoiKiosk acts as an 
information portal for a village. It can 
be a central point of access for a 
community, where information 
relevant to the community can be 
posted and accessed directly by the 
villagers. Most importantly, these users 
can interact directly with the services, 
using any telephone, removing the 
need for a kiosk operator. A local non-
governmental organization (NGO) or 
government department could host the 
service and provide the welcome 
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services, such as agricultural and 
health advice, in any language.
Talking business
We first tested the system in Juvvala 
Palam, a village in the southern Indian 
state of Andhra Pradesh, where the 
main language is Telugu. It has a 
population of approximately 4,000 
people, made up of about 850 families. 
Around 70% of these families have a 
mobile phone. Most of the people 
working in the village are involved in 
agriculture, particularly rice production. 
Transportation is a major business here, 
too; people rent their trucks, tractors 
and smaller vehicles to people in nearby 
villages, where they are used by farmers 
in their fields or for a specific social 
function, such as a wedding. 
One NGO, the Byrraju Foundation, is 
particularly active in Juvvala Palam. It 
works to provide clean drinking water, 
organize refuse collection and offer 
distance education through video 
conferencing. 
The VoiKiosk ran 24 hours a day, 
seven days a week, for a trial period of 
eight months. The toll-free number was 
accessible from any telephone and 
required no registration. In those eight 
months, the system received a total of 
114,782 calls from 6,509 users. 
The kiosk had four categories of 
information: agricultural, health, 
distance education and professional 
services. Farmers used the agricultural 
service to consult experts regarding 
crop-related problems. Prior to 
VoiKiosk, a farmer could send a picture 
of the crop to an expert, who then 
replied via the Byrraju Foundation. The 
turnaround time for this process was 
24 hours. With VoiKiosk, the expert 
could provide advice to the farmer 
within four hours. 
Other information services provided 
heathcare tips and educational details, 
including timetables of the daily 
distance learning programmes. The 
professional services section gave local 
business people – mechanics, drivers, 
and truck owners, for example – the 
opportunity to advertise their 
businesses. This proved to be the most 
popular service, receiving a total of 
37,112 calls. 
We learned a lot from this first pilot 
project. We used an early version of 
the VoiKiosk, but people were very 
patient with listening to a long list of 
advertisements before posting their 
own. Users were able to interact more 
efficiently with the VoiKiosk system 
when we then provided keypad-based 
shortcuts for faster navigation. And the 
system proved simple enough for 
villagers to experiment with the 
technology and come up with 
innovative uses for it, including 
developing social networking and 
personal broadcasting aspects. But 
most importantly, this pilot proved to 
us the viability of a speech-based 
interface in the local language. 
Info on demand
The second test village was in Gujarat, 
where the VoiKiosk was known as 
Avaaj Otalo, which means ‘voice-based 
community forum’ in the local Gujarati 
language. We worked with another 
NGO, the Development Support Center 
(DSC) which publishes a quarterly 
magazine on agriculture and produces 
a popular weekly radio programme that 
reaches nearly 500,000 farmers. During 
critical stages of the growing season, 
the DSC receives over 100 phone calls 
and 40 handwritten letters from 
listeners every week. The organization 
and their agricultural experts often 
design the content of their broadcasts 
based on this feedback. 
One of the information categories for 
this VoiKiosk, therefore, provided a 
similar forum, where farmers could post 
agricultural questions or comments, and 
where experts or fellow farmers could 
respond. However, unlike in the first 
pilot that had an unrestricted number of 
users, we initially started the Gujarat 
service with a registered set of 50 users, 
and are now gradually increasing the 
numbers.
The majority of the questions posted 
to the forum came from farmers who 
did not have direct access to the 
system. In a typical scenario, a farmer 
would approach a registered user with 
an agricultural query, which could be a 
specific question. Since the system 
only allowed 30 second intervals in 
which to record the query, the farmer 
often trusted the registered member to 
pose the question more clearly and 
succinctly. Farmers also said they were 
happy to leave the process up to 
someone more experienced with the 
automated interface.
Another section of the service was 
reserved for the DSC to post news and 
announcements, such as the launch of a 
new government programme or subsidy, 
while the third section was an archive 
of all the agricultural radio programmes. 
This, ‘radio-on-demand’ service proved 
popular with listeners who had missed a 
previous broadcast, or who wanted to 
hear a favourite episode. 
One user played forum and radio 
content in his store, using a speaker 
phone he had specifically bought for 
the purpose. He commented that the 
VoiKiosk allowed him to become a 
source of information and advice, and 
that it had elevated his social status in 
the village (not to mention improving 
customer numbers in his store).
Some farmers showed an interest in 
learning from peers through experience 
sharing, and felt the forum was a good 
place for this. One farmer, for example, 
had asked a question about how to deal 
with the hot wind that damages millet 
crops in the region. The response 
through the VoiKiosk advised him to 
plant Rajka millet on the edges of the 
plot. Another farmer told us that he’d 
heard this advice and also planted the 
Rajka millet, which saved his crop from 
being ruined.
We are in the process of conducting 
further interviews, increasing the 
number of registered users, and 
improving features, both content-wise 
and access-wise, for the service in 
Gujarat. On the basis of these two pilots, 
the outlook for VoiKiosks in particular, 
and VoiceSites in general, looks 
promising. The opportunity for people, 
whether they are literate or not, to 
create content in their local language 
using voice seems to be popular and 
empowering. The increasing use of the 
VoiKiosk system for a range of purposes 
leads us to believe that a voice-based 
mechanism for local content creation is 
a very powerful tool, one which can 
certainly help to provide information 





The Spoken Web helps people to create voice sites using a 
simple telephone, mobile or landline. The user gets a 
unique phone number, similar to a URL, which other users 
can access to hear the content. All these voice sites can 
be interlinked creating a massive network, to work just 
like the world wide web.
➜ www.research.ibm.com/irl/projectspokenweb.html
Development Support Centre
An NGO based in Gujarat, India, that works to improve 




support all languages. Thus, our new 
project, Freedom Fone, uses interactive 
voice response (IVR) software to make 
it easier for organizations to share 
short audio segments with their 
audiences via the telephone. The 
system’s ‘leave a message’ facility 
exploits the two-way communication 
potential of the telephone, making it 
useful for both content creation and 
distribution. 
Our goal is to harness open source 
telephony platforms and make it easier 
for people to independently or 
collaboratively produce dial-up 
information to motivate, mobilize and 
inform their communities – big or small. 
The basic idea was to simplify and liven 
up IVR and use it in a creative way to 
deliver information to people. 
Callers navigate through the IVR 
menu to listen to audio clips. IVR 
menus are a series of prompts in which 
an automated voice instructs the caller 
to, for example, ‘Press 1 for sales, 2 for 
the help desk, 3 for customer care’ and 
so on. Callers can phone from a 
landline, mobile or other system, such 
as Skype, and contribute questions, 
content and feedback by leaving voice 
messages. The audio files are stored on 
a content management system (CMS), 
which can be easily and regularly 
updated. 
Affordability
Organizations can use this technology 
in a ‘cost-free to caller’ context, where 
users dial a toll-free number to access 
the service, or leave a ‘missed call’ 
where the system records the caller’s 
number and calls them back to connect 
them to the IVR menu. In a ‘low-cost 
to caller’ context, users can send an 
SMS to request a call back. Or, one 
person can send a text message to 
request a call back to another number.
 We launched Freedom Fone in June 
2009 and, so far, our content consists 
of a mix of news, event details, jobs 
and other opportunities that members 
have come to value from our more 
established outlets – the website, 
community blog, email and SMS 
service. But Freedom Fone will target 
those Zimbabweans who cannot access 
our information in these formats. We 
use the ‘leave a message’ facility to 
take caller contributions, feedback and 
questions, and also to receive tip-offs, 
The freedom of information
A Zimbabwean organization has developed an interactive voice system that allows people to access and 
contribute information to the service using their mobile phone.
S ince its creation in 2001, the Kubatana Trust of Zimbabwe has 
used the internet, email, print and, 
more recently, SMS to communicate 
with the general public in Zimbabwe. 
We have used this range of 
communication tools to share 
information in Zimbabwe’s restricted 
media environment and to advocate for 
a variety of local and national issues. 
In order to reach Zimbabweans in ways 
most relevant to them, we are 
continuously expanding our 
communication tool kit. Increasingly, 
this means using mobile phones to 
reach our audience.
While barely 5% of Zimbabweans 
have access to the internet, there are 
over 2 million mobile phone contracts 
for the country’s 11 million people. 
Recognizing this, Kubatana began 
using SMS to communicate with our 
members in 2005. We now 
communicate with nearly 7,000 
subscribers via our regular, free text 
message service, sending out news and 
event announcements, as well as using 
SMS to solicit feedback from our 
members about current events and 
topical issues.
But there are some limitations to 
SMS messages: they are restricted to 
160 characters; they require a certain 
level of literacy, and; they do not 
Brenda Burrell (admin@kubatana.net) is co-founder of 
Kubatana Trust of Zimbabwe (www.kubatana.net)
citizen reports and on-the-ground 
accounts of events across the country.
The system can be updated 
continuously and made available to 
callers 24 hours a day, overcoming the 
hurdles of access, literacy, printing, 
distribution and time delays that print-
based initiatives often encounter. The 
simplicity of the user interface, the open 
nature of telecommunications, and the 
basic equipment requirements of the 
system make it a more affordable and 
accessible option than starting a radio 
station or buying an hour of radio time 
each week to communicate an 
organization’s message.
There are, however, many constraints 
with such a system in Zimbabwe. 
Mobile network services, for example, 
have changed from being affordable 
but over-congested to being expensive 
and less accessible to the poor. In spite 
of these limitations, more people can 
afford access to information via phones 
than computers, so we will persist with 
our information outreach using our 
new tool. 
And Freedom Fone could easily be 
applied in other countries, to give 
individuals and organizations access to 
another means to communicate with 
the public. We are currently discussing 
how we could integrate the system 
with other initiatives, and we 
anticipate a variety of other 
applications for Freedom Fone as the 
software matures and more 
organizations take it up. 
Desktop publishing tools made it 
easier for organizations to publish their 
own newsletters and magazines; web 
2.0 tools have made it easier for anyone 
to write a blog or create an online 
community presence. We hope Freedom 
Fone will similarly remove the technical 
and cost barriers that surround audio 
content creation and dissemination, 
providing another tool for organizations 
to reach their audience. ■
Case study
The basic idea was to 
simplify and liven up IVR 
and use it in a creative 
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Adapt a site for the mobile web
TechTip
People are increasingly using mobile 
devices to access the web, but most 
websites have been developed to be 
viewed on a computer monitor. It can 
be difficult, therefore, to navigate 
through a website on a small, handheld 
screen: the download time can be very 
long and some features are often 
incompatible with mobile web browsers. 
There are some simple ways, however, 
to adapt a website to be more easily 
accessible from a mobile device.
Designing a site for mobiles can be 
difficult; screen sizes vary between 
devices and so the website can look very 
different depending on the device used to 
access it. But, in general, the mobile site 
should be kept as simple as possible so 
that it can be downloaded quickly over 
slow internet connections. This means 
keeping large files, such as photographs, 
and bandwidth-heavy features, such as 
Flash, to a minimum. One simple way to 
create a website for the mobile web is to 
use a web application to adapt an existing 
website.
 Mobify.me lets site owners redesign 
their web pages to be viewed on mobile 
phones with web access. It works for most 
of the popular mobile phones with web 
access, including iPhones, Blackberrys, 
Palm Pre, Google Android and Nokia S60 
phones. The application is free to use, but 
there are also premium services offering 
more features, for a cost of up to US$ 100 
per month.
Sign up
Visit the site http://mobify.me to sign up 
for an account with your email address. 
Once logged in, you will see a screen with 
an overview of the service. Click to view 
the complete guide or use the screencast 
for further help on adapting your site. 
Click ‘Close me’ to close the overview. In 
the next screen, type in the web address 
of the site you want to adapt in the space 
at the top, and then click ‘Click here to 
begin’.
Select content
You will then see the website you want to 
adapt, minus any JavaScript and Flash 
content – the application automatically 
removes this to ensure that the site loads 
quickly (you can add this content at a 
later stage).
 Use the mouse to move the pointer 
around the webpage and select the most 
important content areas, for example, the 
sections of text that are regularly 
updated. Mobify.me guidelines 
recommend including the search box, 
story headlines, article summaries, contact 
information and any streaming and 
downloadable media, such as mp3 or 
YouTube videos.
 Select the sections you want to appear 
on the mobile site by clicking on them. 
Undo mistakes by pressing ‘Ctrl+Z’. Use 
‘Ctrl+S’ to save your selection. All the 
selected areas of your webpage will turn 
red. When you are satisfied with the 
choice, click ‘Design’ or ‘Next’ to go to the 
next stage.
Design
The left-hand side of the screen gives a 
preview of your selected content. Click the 
buttons above this to see how the site 
would look on different devices. 
 On the left is a box showing the CSS 
(cascading style sheets) of your site. CSS 
is a language which describes the look 
and format of a website to web browsers. 
Some knowledge of CSS is useful but not 
necessary, as the application allows you to 
easily make basic changes, such as moving 
the order of the content, or deleting and 
adding sections.
 Click ‘Manage’ or ‘Next’ when you have 
made your changes.
Manage
A preview of the site is again shown on 
the left. If you are satisfied with how it 
looks, you can launch the mobile site 
immediately, or make some further 
changes. You can use templates to modify 
more pages of the original source site, or 
add an analytics function to record visitor 
statistics to the new mobile site.
Launch
When the site is ready, click ‘Launch’. The 
application will offer the option of 
launching the new mobile site using the 
free ‘Basic’ service, the ‘Free Plus’, which 
offers additional features at a cost of US$ 
24.99 per month, or to upgrade to the 
‘Pro’ service. 
 After making your selection (and filling 
in your credit card details for the premium 
services), you will then be directed to a 
screen where you choose an address on 
the mobify.me site, such as http://
ictupdate.mobify.me, where you can view 
the mobile site. The application also 
automatically produces a piece of 
JavaScript code, which you need to add to 
the original source website. The code will 
automatically detect mobile devices and 
direct them to the mobile view. 
 Finally, enter a domain name, or web 
address, for the mobile site. Use this 
address to advertise the site. Mobile 
domain names usually incorporate the 
address of the original site, such as m.
ictupdate.cta.int, for example, or ictupdate-
mobile.cta.int. Remember that you will 
have to register this new name with your 
domain register. Press ‘Save custom 
domain’ to publish the new mobile site.
 Although this application adapts a 
current website to be viewed on mobile 
phones with web access, it can still be 
useful to develop a site specifically for the 
mobile web. Some content might be 
particularly suitable for mobile phones: 
simple market price updates, for example. 
A separate mobile site could help to target 
the service to specific users by delivering 
only the most relevant information and 
including details that might not be 










A detailed guide on using mobify.me, including tips for 





Small, portable devices, such as 
netbooks and smartphones, are 
becoming increasingly popular. Will this 
type of equipment be useful in rural 
communities?
➜ Mobile phones are basically small, 
networked computers, designed for a 
specific application. But there is a big 
difference between the simplest mobile 
handset available and the more expensive 
smartphones, for example the Apple 
iPhone. These are gradually getting 
technologically closer to small netbook 
computers and include an increasing 
amount of features. 
 Which device will be useful depends on 
the information required. The farmer, or 
anyone, has to ask: is the information I 
possible, then link the major cities to create 
a network backbone. In the places where 
it’s not possible to lay fibre optic cables, set 
up high-speed wireless data links by 
building high towers and fitting them with 
powerful wireless point-to-point links. 
Distribution to outlying rural areas could 
then be achieved using wireless mesh 
technology. 
Can rural communities develop their 
own internet and telephone networks?
➜ If the community has a few 
technologically interested individuals, who 
have access to hardware and an 
information source like the internet, then 
yes.
 Mesh networks can be built based on 
relatively cheap hardware, for less than 
US$ 60 per access point, also known as a 
node. But this figure doesn’t include 
non-interruptible power supplies, solar 
panels, poles, network cables, mounting 
brackets, lightning protection, and so on. 
 Depending on the environment, a 
broomstick or bamboo pole, two cable ties, 
a few metres of networking cable, and the 
wall plug shipped with the device, is all you 
need to set up a node. But it could be much 
more complicated if there is no reliable 
power source, or if you need to set up a 
high mast to get decent line-of-sight 
between nodes. 
 Regulations, a lack of hardware, lack of 
reliable power, and a lack of skills are other 
common barriers to setting up a local 
network. 
How will the Seacom and EASSy cables, 
which provide high bandwidth 
telecommunications to East Africa, 
change how people there access the 
internet? 
➜ Internet access is currently very 
expensive in East Africa. Even more so if 
access is via VSAT (two-way data transfer 
using a small satellite antenna), as this 
can cost up to US$ 1500 a month, and 
will still only deliver slow data transfer 
speeds. The sea cables will reduce the cost. 
It means that East African nations now 
have to establish an infrastructure to 
distribute the bandwidth that the cables 
can deliver. 
 Wireless networks will help to provide 
access quickly and cheaply where fibre 
optic cables are not yet an option. But, if a 
cable system is not affordable, then 
wireless is the next best option. And in 
that case, I would prefer to see cheap and 
unregulated technology, such as Wi-Fi, 
being used rather than licensed 
technology like WiMAX and 3G, in order to 
bring the cost down and avoid 
monopolies. ■
need available on the web? If the answer is 
yes, and you want to access the web from a 
phone, then you need a smartphone. 
Personally, I don’t find them comfortable to 
work on, but they are robust (usually) and 
use little power. Netbooks, on the other 
hand, have driven down the price and 
power consumption of small laptop 
computers, which is great news. 
 However, if the information is available 
from a simple text-to-speech service, then 
a cheaper mobile phone handset would be 
good enough. 
Could more be done to make 
information available on mobile 
phones?
➜ Sure. But we need to have affordable 
call rates first. I just came back from South 
Africa, where I thought the tariffs were 
insanely expensive. They were similar to the 
call rates being charged by network 
providers a few years ago in Europe. Being 
a mobile network provider seems to be a 
license to print money and rip off the poor 
in some countries. 
 There are also many different ways to 
provide connectivity: broadband cables, 3G, 
GSM. Will we always use a combination of 
technologies, or will one become 
dominant? 
 The voice quality over GSM, the standard 
mobile network, is quite low and delivers 
slow modem data speeds, but the networks 
are, more or less, ubiquitous and cover a 
long range. It is also an outdated and 
usually overpriced service. 3G (third 
generation mobile network) has more 
capacity, but is too expensive, plus, if 
everybody accesses broadband 3G in a 
densely populated area, the network 
becomes painfully slow.
 3G mobile networks are currently the 
expensive option for truly mobile access. 
Mesh networks (where an internet signal is 
relayed between a series of access points) 
haven’t developed far enough. They can be 
used for distributing mobile data and VoIP 
(voice over internet protocol) applications, 
but mesh networks are still too power-
hungry. The ideal method to provide 
connectivity, considering the technology 
available today, is to develop fibre optic 
cable access to every home. 
 If an underdeveloped country, starting 
from zero, wants to establish a 
communication infrastructure quickly, I’d 
recommend the following: arrange access 
to at least one undersea cable, distribute 
that with fibre optic cables as far as 
Q&A
Corinna ‘Elektra’ Aichele 
(elektra@open-mesh.net) is 
co-author of the book 
‘Wireless Networking in the 
Developing World’ and 
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